All-trans retinoic acid modulates the balance of matrix metalloproteinase-9 and tissue inhibitor of metalloproteinase-1 in patients with emphysema.
The balance between proteases and antiproteases plays an essential role in the pathogenesis of emphysema. This study was designed to evaluate the impact of all-trans retinoic acid (ATRA) on the balance of matrix metalloproteinase-9 (MMP-9) and tissue inhibitor of metalloproteinase-1 (TIMP-1) in patients with emphysema. As part of a clinical study, ATRA was administered to 20 patients with emphysema for 12 weeks and evaluated for its effects on plasma levels of MMP-9 and TIMP-1. Plasma MMP-9 levels were also measured in a separate cohort of patients with emphysema and matched control subjects to evaluate the relationship of circulating enzyme levels to lung disease. To further investigate the effects of ATRA on protease activity within the lung microenvironment, alveolar macrophages (AM) recovered from the lungs of active smokers with COPD were cultured with ATRA in vitro. Administration of ATRA to patients with emphysema produced a 45 +/- 14% reduction (mean +/- SEM) in plasma MMP-9 by enzyme-linked immunosorbent assay and a similar reduction in MMP-9 enzyme activity, while having little effect on TIMP-1 levels. Baseline MMP-9 levels were higher in patients with emphysema compared to nonsmoking control subjects, suggesting a relationship between plasma levels and the presence of lung disease. In vitro, concentrations of ATRA similar to those achieved in the plasma of study subjects significantly reduced both the production and enzyme activity of MMP-9 by AM. In the same experiments, TIMP-1 levels increased significantly, resulting in a marked reduction in the MMP-9/TIMP-1 molar ratio. We conclude that ATRA can modulate protease/antiprotease balance in a manner that may impact on disease pathogenesis.